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EXAMINER'S AMENDMENT 

An examiner's amendment to the record appears below. Should the changes 
and/or additions be unacceptable to applicant, an amendment may be filed as provided 
by 37 CFR 1 .312. To ensure consideration of such an amendment, it MUST be 
submitted no later than the payment of the issue fee. 

Authorization for this examiner's amendment was given in a telephone interview 
with Alan S. Raynes (RN: 39,809) on June 1, 2006. 

The application has been amended as follows: 
IN THE CLAIMS 
1-24. (canceled) 

25. (currently amended) A method as in claim 2463, wherein the thermally 
treating the dielectric layer is carried out in an atmosphere comprising 0.1 volume % to 
10 volume % oxygen. 

26-50. (canceled) 

51 . (currently amended) A method for manufacturing a semiconductor device 
having a trench isolation region according to claim 4063, wherein the trench includes 
sidewall surfaces and a bottom surface, the method further comprising of thermally 
oxidizing the sidewall surfaces and the bottom surface of the trench to form a thermal 
oxide layer thereon, wherein the dielectric layer is formed in direct contact with the 
thermal oxide layer. 
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52. (previously presented) A method for manufacturing a semiconductor device 
having a trench isolation region according to claim 51, wherein the thermally oxidizing 
the sidewall surfaces and the bottom surface of the trench is carried out at a 
temperature in the range of at 700°C to 1 150°C. 

53. (previously presented) A method for manufacturing a semiconductor device 
having a trench isolation region according to claim 51, wherein the thermally oxidizing 
the sidewall surfaces and the bottom surface of the trench is carried out at a 
temperature in the range of 950 to 1 150°C. 

54. (previously presented) A method for manufacturing a semiconductor device 
having a trench isolation region according to claim 51 , wherein the thermally oxidizing 
the sidewall surfaces and the bottom surface yields an oxidation layer having a 
thickness in the range of 10 nm to 100 nm. 

55. (canceled) 

56. (currently amended) A method for manufacturing a semiconductor device 
having a trench isolation region according to claim 4063, wherein the trench is formed 
with a trench width of no greater than 0.35 |im. 

57-62. (canceled) 

63. (currently amended) A method for manufacturing a semiconductor device 
including a trench isolation region, the method comprising: 

providing a semiconductor substrate having an epitaxial layer thereon; 
forming a pad layer on the epitaxial layer; 
forming a polishing stopper layer on the pad layer; 

forming at least one trench by etching the epitaxial layer while using at least the 
polishing stopper layer as a mask; 

forming a dielectric layer in and above the at least one trench; 

planarizing the dielectric layer using the polishing stopper layer as a stopper; 
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etching the polishing stopper layer after planarizing the dielectric layer; 

etching the pad layer and exposing the epitaxial layer, after the etching the 
polishing stopper layer; 

forming a sacrificial oxide layer on the exposed epitaxial laye r wherein the 
sacrificial oxide layer consists of an oxide layer formed by thermally oxidizing the 
exposed epitaxial layer, after the removing the pad layer; 

wherein the sacrificial oxide layer is not formed on the dielectric layer; 

thermally treating the dielectric layer at a temperature of at least 1 100°C after the 
forming the sacrificial oxide layer; 

after the thermally treating the dielectric layer at a temperature of at least 
1100°C, implanting impurity ions in the epitaxial layer; and 

after the implanting impurity ions, removing the entire sacrificial oxide layer and 
an upper portion of the dielectric layer using isotropic etching . 

64. (previously presented) A method according to claim 63, further comprising 
forming a thermal oxide layer in the at least one trench prior to the forming a dielectric 
layer in and above the at least one trench. 

65. (previously presented) A method according to claim 63, wherein the dielectric 
layer is formed with a film density of at least 2.1g/cm 3 . 

66. (previously presented) A method according to claim 65, wherein the dielectric 
layer is formed by a high density plasma CVD method. 

67. (previously presented) A method according to claim 63, wherein the epitaxial 
growth layer has a thickness of at least 2 |im. 

68. (canceled) 



69. (currently amended) A method as in claim 6863, wherein the thermally 
treating the dielectric layer is carried out at a temperature in the range of 1 100-1250°C. 
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Allowable Subject Matter 



Claims 25, 51-54, 56, 63-67 and 69 are allowed. 



Conclusion 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Shouxiang Hu whose telephone number is 571-272- 
1654. The examiner can normally be reached on Monday through Thursday, 7:30 AM 
to 6:00 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Eddie C. Lee can be reached on 571-272-1732. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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